ART. 159]
GREEN'S THEOREM.
79
This form of the theorem will enable us to find the law of distribution of a charge of electricity, given to any solid insulated conductor whose boundary is a level surface of some known attracting system.
157. Ex. It is known that a prolate spheroid is a level surface of a uniform thin attracting rod whose extremities are at the foci 8, H of the spheroid, Art. 49. Find the surface density of the thin stratum which, when placed on the spheroid, has the same attraction at all external points as the rod.
The surface density p" at any point Q of the spheroid is given by 47rp//==JP1, where Pis the resultant attraction at Q. Also F=2msiu.%SPH/y, where y is the distance of Q from the rod. By using some geometrical properties of conies this leads to the result that p" is proportional to the perpendicular p from the centre on the tangent plane at Q. The whole mass of the stratum is equal to that of the rod.
158. Points at which V is infinite. If P be any arbitrary point taken in the interior of the space bounded by the surface $, it is evident that one of the columns of integration parallel to each coordinate axis will pass through P. It is necessary that in each of these three columns the subject of integration should be finite. We have therefore assumed in the proof given in Art. 149 that (1) both the functions V, V are finite and continuous, (2) that their first and second differential coefficients with regard to x, y, z are each finite throughout the space considered. If any of the functions be infinite at some point A within S, we must surround that point by an infinitesimal sphere, and integrate only over the space between the sphere and the surface 8.
159.    Green's equation is
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Let us suppose that one term of V is I//, where / is a distance measured from P. We shall substitute this term in Green's equation, and the space of integration shall be that between a small sphere, centre JP, radius e, and the surface S.
Consider first the integrals taken over the surface of the sphere. Since dcr=<--du, we have by changing to polar coordinates
r 1 dV
where dn has been measured from the space of integration, that is inwards on the sphere, and VP has been written for the value of V at P.
Consider next the volume integrals. Since r' is finite throughout the space of integration, / = 0 and the term $Vp'dv disappears. The integral fpdv/r' is to be taken only for the space outside the sphere, but since dv = r'*du if we include the integral for the space within the sphere we have only added zero (see Art. 101).
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